Intrinsic tryptophan fluorescence of bovine liver adenosine kinase, characterization of ligand binding sites and conformational changes.
Bovine liver adenosine kinase is a 45-kDa monomeric protein which exhibits a characteristic intrinsic tryptophan fluorescence with a maximal excitation at 284 nm and an emission peak centered at 335 nm. A total of three tryptophan residues/molecule has been estimated by using a fluorescence titration method. Low values of Stern-Volmer quenching constants in the presence of either acrylamide or iodide (4.2 M-1 or 1.5 M-1, respectively) indicated that the tryptophan residues are relatively buried in the native molecule. Tryptophan residues also showed a high heterogeneity, with a fractional accessible fluorescence value for iodide of 0.65. The enzyme fluorescence was very sensitive to substrate binding, which induced a marked fluorescence quenching, a lower tryptophan accessibility to acrylamide and iodide, and an increase in the tryptophan heterogeneity. ADP or ATP showed a monophasic saturation curve consistent with the existence of one binding site. In contrast, adenosine and AMP gave biphasic saturation curves, suggesting the existence of at least two binding sites, with a high and a low affinity. The presence of MgCl2 increased the affinity of ATP or ADP, whereas the binding of adenosine or AMP was not affected.